" The degradation of linear alkylbenzene sulfonate (LAS) was evaluated in seven UASB reactors. " The bioavailability of LAS, hydraulic retention time (HRT) and co-substrates concentration were varied. " At a low concentration of co-substrates, the LAS degradation rate was the highest. " At a HRT of 80 h, the degradation of LAS was limited by a lowered LAS loading rate. " Increasing the LAS bioavailability resulted in discrete change in the degradation rate. Degradation of linear alkylbenzene sulfonate (LAS) in UASB reactors was optimized by varying the bioavailability of LAS based on the concentration of biomass in the system (1.3-16 g TS/L), the hydraulic retention time (HRT), which was operated at 6, 35 or 80 h, and the concentration of co-substrates as specific organic loading rates (SOLR) ranging from 0.03-0.18 g COD/g TVS.d. The highest degradation rate of LAS (76%) was related to the lowest SOLR (0.03 g COD/g TVS.d). Variation of the HRT between 6 and 80 h resulted in degradation rates of LAS ranging from 18% to 55%. Variation in the bioavailability of LAS resulted in discrete changes in the degradation rates (ranging from 37-53%). According to the DGGE profiles, the archaeal communities exhibited greater changes than the bacterial communities, especially in biomass samples that were obtained from the phase separator. The parameters that exhibited more influence on LAS degradation were the SOLR followed by the HRT.
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Introduction
Linear alkylbenzene sulfonate (LAS) is an anionic surfactant containing an alkyl chain of approximately 10-14 carbon atoms that are bonded to a sulfonated aromatic ring. LAS is widely used for domestic and industrial purposes, which leads to its appearance in wastewater treatment plants at concentrations ranging from 1-18 mg/L (Morita and Santana, 2005; Mungray and Kumar, 2009).
LAS is known to inhibit anaerobic processes (Garcia et al., 2006; Mosche and Meyer, 2002) , but this inhibition decreases at LAS concentrations that are less than 25 mg/L (Garcia et al., 2006) . Furthermore, the recalcitrance of LAS has been reported in anaerobic sludge systems (Federle and Schwab, 1992; Garcia et al., 2005) . Therefore, many studies have evaluated the degradation of LAS in anaerobic arrangements by employing a UASB reactor (Almendariz et al., 2001; Lobner et al., 2005; Sanz et al., 2003) . In those studies, the degradation rates in the UASB reactors varied from 13-85% at hydraulic retention times (HRT) ranging from 6-48 h, and a common operating HRT was approximately 12-24 h due to the recalcitrance of LAS; however, the optimum HRT for the degradation of LAS has not been well defined (Almendariz et al., 2001; Mogensen and Ahring, 2002; Mogensen et al., 2003; Sanz et al., 2003) .
In UASB reactors, the withdrawal of co-substrates (acetate, propionate, butyrate, lactate, methanol, ethanol and sucrose) resulted in a remarkable increase in the degradation rate of LAS from 64% to 85% (Sanz et al., 2003) . However, the high degradation rate was accompanied by a loss of biomass (11%), which indicated that cosubstrates had to be added to maintain the structure of the
